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ABSTRACT
We present a detailed analysis of the neutral hydrogen kinematics of 12 nearby
dwarf irregular galaxies observed as part of the Local Volume HI Survey (LVHIS)
conducted at the Australia Telescope Compact Array. For each galaxy we measure the
disk parameters (inclination, position angle) and the H i rotation curve. Six galaxies in
our sample (AM0605-341, Argo Dwarf, ESO059-G001, ESO137-G018, ESO174-G?001,
ESO308-G022) have their atomic hydrogen distribution studied for the first time.
AM0605-341was found to have an extension of redshifted H i which we propose is
due to a tidal interaction with NGC2188. There is evidence that ESO215-G?009 has
extraplanar H i gas. We also compare the global galaxy properties, in particular the
integrated H i flux density and velocity widths of the observed H i spectra with the
results from the low angular resolution H i Parkes All Sky Survey (HIPASS). We
discuss under what circumstances the 21cm emission line profile can accurately predict
the galaxys rotation velocity, an observational parameter crucial to study the classical
and baryonic Tully-Fisher relations.
Key words: galaxies: dwarf, galaxy: kinematics and dynamics, galaxies: individual:
AM0605-341, galaxies: individual: Argo dwarf irregular, galaxies: individual: ESO215-
G?009 , radio lines: galaxies
1 INTRODUCTION
The kinematics of the gas and stars in galaxies are often very
complex, reflecting both internal and external processes such
as turbulence, infall/outflow, rotation, tidal interactions and
ram pressure stripping. The rotational component, which
dominates in most spiral galaxies, provides a direct measure
of the gravitational potential. In contrast, small dwarf galax-
ies often show similar rotational and non-rotational ampli-
tudes (e.g., Begum & Chengalur 2003) that sometimes are
consequence of interactions (Lo´pez-Sa´nchez 2010). The rota-
tion curve, i.e. the rotational velocity as a function of galaxy
radius, gives an accurate estimate of the total galaxy mass
out to the largest measured radial extent. When deriving a
galaxy’s rotation curve from the data, projection effects as
well as the shape and orientation of the disk/orbits must
be taken into account. In particular, the majority of spiral
galaxies display mild or strong bars in the inner region and
? The observations were obtained with the Australia Telescope
which is funded by the Commonwealth of Australia for operations
as a National Facility managed by CSIRO.
warps in the outer regions and these effects can make the
derivation of an accurate rotation curve problematic.
Rotation curves have long been used as a tool to study
the bulk motion of the H i disk. Following several early stud-
ies of 21-cm (H i) rotation curves, e.g. by Rogstad & Shostak
(1972) and Roberts & Rots (1973), Bosma (1981) carried out
the first comprehensive analysis of relatively high resolution
H i rotation curves of 35 galaxies with a range of morpho-
logical types. Begeman (1989) described a new method, the
tilted-ring analysis, to derive rotation curves and demon-
strated it for the extended H i disk of the spiral galaxy
NGC 3198. This method is still the most commonly used
for modelling mildly inclined galaxy disks.
The Local Volume (LV; D < 10 Mpc) is the ideal place
to study the kinematics of galaxies. More than 550 galaxies
are currently known to reside in this volume (Karachentsev
et al. 2008), approximately 85% of which are dwarf galaxies
(Karachentsev et al. 2004). Due to their proximity, indepen-
dent distances are available for most LV galaxies, and they
can be studied with high spatial resolution.
A large range of H i rotation curve studies already ex-
ist and more are under way. While we are working towards
a large set of excellent galaxy rotation curves, each indi-
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vidual galaxy requires suitable data and a lot of time to
accurately model their kinematics and mass distribution.
Dwarf galaxies are particularly difficult to model, because
of their small size, low rotation velocity, non-rotational mo-
tions such as turbulence, infall/outflow, etc. as well as large
neighbours. Coˆte´ et al. (2000) presented rotation curves for
eight dwarf irregular galaxies located in the nearby Sculptor
and Centaurus A groups, several of which are also discussed
in this paper (see also van Eymeren et al. 2009). Swaters
et al. (2009) just published the H i rotation curves of 62
late-type dwarf galaxies based on data from the WHISP
project (see Swaters et al. 2002) while Verheijen & Sancisi
(2001) derived rotation curves for 43 spiral galaxies in the
nearby Ursa Major cluster. Several high-resolution, high-
sensitivity H i surveys of nearby galaxies are currently un-
derway which together will provide a comprehensive picture
of the local galaxy dynamics and mass distribution. These
are (1) ‘The H i Nearby Galaxy Survey’ (THINGS; Walter
et al. 2008) which provides a detailed analysis of the rota-
tion curves of 19 nearby galaxies (de Blok et al. 2008, Oh
et al. 2008), (2) Little THINGS (Hunter et al. 2007) which is
obtaining deep HI-line maps of dwarf galaxies (3) the ‘Faint
Irregular GMRT Galaxies Survey’ (FIGGS; Begum et al.
2008b) which provides detailed H i velocity fields (Begum
et al. 2006) and rotational velocities (Begum et al. 2008a)
for a large number of dwarf galaxies (4) VLA-ANGST (ACS
Nearby Galaxy Survey Treasury; Ott et al. 2010) which is
obtaining high resolution (∼6) H i maps of 36 nearby galax-
ies and (5) WRST-LVHIS which a new northern hemisphere
extension to the LVHIS survey. Most of the THINGS tar-
gets are well-resolved, large spiral galaxies, while the FIGGS
targets are faint dwarf irregular galaxies observed with very
high velocity and angular resolution. The ‘Local Volume HI
Survey’ (LVHIS; Koribalski et al. 2010) will initially provide
medium resolution (∼ 45′′) H i data for a complete sample
of ∼70 southern galaxies (see Section 2) aimed at study-
ing their large-scale gas distribution and kinematics. High
resolution (10′′) data will be published after further data
processing.
This paper is organised as follows: in Section 2 we de-
scribe the 12 nearby galaxies that were selected for the ro-
tation curve analysis, followed by a brief outline of the radio
observations and data reduction in Section 3. In Section 4 we
discuss the galaxy properties as measured and derived from
interferometric and single dish H i data. Rotation curves,
v(r), and disk orientation parameters are presented for each
galaxy in Section 5. In Section 6 we compare the rotation
curve and spectral properties of our sample galaxies. The
kinematics of individual galaxies are presented in Section 7
and the Tully-Fisher relation discussed in Section 8. Finally
the results are summarised in Section 9.
2 THE GALAXY SAMPLE
The ‘Local Volume H i Survey’ (LVHIS1; Koribalski 2008,
Koribalski et al. 2010) is a large project which aims to pro-
vide H i distributions, H i velocity fields and 20-cm radio
1 http://www.atnf.csiro.au/research/LVHIS/
continuum maps for all galaxies within 10 Mpc. For observa-
tions with the Australia Telescope Compact Array (ATCA)
we initially chose only those LV galaxies that are detected in
the H i Parkes All-Sky Survey (HIPASS; Barnes et al. 2001,
Koribalski et al. 2004) and reside south of approximately
–30 degrees declination. For a brief overview of the LVHIS
observations and data reduction see Section 3.
While we would like to derive rotation curves and mass
models for all ∼70 LVHIS galaxies observed with the ATCA,
the typical angular resolution of the H i maps used here
allows us to study only those galaxies with H i diameters
larger than ∼5′. Furthermore, a number of large, nearby
galaxies have already been extensively studied and good
rotation curves are available in the literature (see for ex-
ample Circinus: Jones et al. 1999, ESO215-G?009: Warren
et al. 2004, ESO245-G005, ESO381-G020, ESO325-G011,
ESO444-G084 and UGC442: Coˆte´ et al. 2000, M83: Tilanus
& Allen 1993, NGC247: Carignan & Puche 1990b, NGC253:
Puche et al. 1991, NGC300: Puche et al. 1990, Westmeier
et al. 2010, NGC625: Cannon et al. 2004, NGC1313: Ryder
et al. 1995, NGC1512: Koribalski & Lo´pez-Sa´nchez 2009,
NGC1705: Meurer et al. 1998, NGC2188: Domgoergen et al.
1996, NGC2915: Bureau et al. 1999, NGC4945: Ott et al.
2001, NGC5102: van Woerden et al. 1993, NGC5128: Schimi-
novich et al. 1994, NGC5253: Kobulnicky & Skillman 1995,
NGC6822: Weldrake et al. 2003, NGC7793: Carignan &
Puche 1990a). A tilted-ring analysis is most appropriate for
galaxies with inclination angles of i = 30 – 80 degrees. Edge-
on galaxies (i > 80 degrees require a different method (the
envelope tracing method of Sofue 1996, 1997) to derive ro-
bust rotation curves as the observed line-of-sight crosses a
large range of projected velocities. For nearly face-on galax-
ies, non-rotational and rotational motions in the line-of-sight
can be of similar amplitude, leading to large uncertainties in
the derived rotation curve (Lewis 1975, Meyer et al. 2008).
Following de Blok et al. (2008) we chose a lower limit of i
= 30 degrees. Using the above criteria, we select 12 LVHIS
galaxies for our kinematical study.
In Figure 1 we show deep (24 < µlim < 26 mag
arcsec−2) near-IR, H-band images, if available from Kirby
et al. (2008), or B-band (optical) images of the selected
galaxies. We prefer near-IR over optical images to reveal
the full extent and shape of the stellar disk because (a)
dust attenuation is minimal and (b) the observed light emis-
sion is not dominated by that of short-lived giant O and
B stars. Deep H-band (1.65µm) images are, unfortunately,
not yet available for AM0605-341, ESO174-G?001, ESO215-
G?009, ESO325-G?011 and ESO381-G020, so B-band (468
nm) Digitised Sky Survey (DSS) images are displayed in-
stead. Based on their stellar distribution we find that all
12 sample galaxies are dwarf irregular galaxies, some are of
Magellanic type and some have central bars.
The basic optical properties of the sample galaxies are
given in Table 1. The columns are organised as follows:
Column (1) – galaxy name.
Columns (2) and (3) – equatorial coordinates of the cen-
tre of the optical emission for the epoch of J2000, obtained
from the ESO-LV catalog, (Lauberts & Valentijn 1989) and
the Arp & Madore (1987) catalog.
Columns (4) and (5) – distance to the galaxy and an
indication of the method used: tip of the red giant branch
c© 0000 RAS, MNRAS 000, 000–000
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Figure 1. Near-IR H-band images (Kirby et al. 2008) for seven sample galaxies. For another five galaxies (AM0605–341, ESO174-G?001,
ESO215-G?009, ESO325-G?011 and ESO381-G020) no H-band images are currently available. Instead we show their B-band (468 nm)
images from the Digitized Sky Survey. The displayed scaling bar equals 1 arcmin; the corresponding linear scale is also indicated. North
is up and East is to the left. The H- and B-band intensity is represented by a grayscale, which goes from white (low-) to black (medium-)
and then back to white (high-intensity).
(TRGB) or Hubble flow distance (H), D = vLG/H0, where
vLG is the Local Group velocity calculated using the HIPASS
derived heliocentric velocity (see Table 2) and coordinate
transformation of Karachentsev & Makarov (1996). Here,
H0 = 73 km s
−1 Mpc−1 is adopted (Wilkinson Microwave
Anisotropy Probe, WMAP; Spergel et al. 2007). An uncer-
tainty of 10% is adopted (Karachentsev et al. 2006).
Columns (6) and (7) – the position angle and inclination
of the outer isophotes in degrees. For the galaxies with H-
band images available, the surface brightness at which these
values were measured is typically 26 mag arcsec−2. When
DSS images were used, the surface brightness is higher. The
position angle is listed taken in the anti-clockwise direction,
between the north direction on the sky and the major axis.
It is important to note that these parameters are defined by
the optical morphology and may not be equivalent to the
position angle and inclination defined kinematically.
Column (8) – the total B-band magnitude and its
source. An uncertainty of 0.2 mag is adopted.
Column (9) – the total H-band magnitude obtained
from Kirby et al. (2008).
Column (10) – Reddening estimate, E(B − V ), which
has an uncertainty of 16% (Schlegel et al. 1998).
Column (11) – the absolute B-band magnitude cal-
culated as MB = mB − 5 logD − 25 − AB where AB =
4.32 · E(B − V ) (Schlegel et al. 1998).
The basic H i properties of our sample were established
by HIPASS (Koribalski et al. 2004, Meyer et al. 2004). In
Table 2 we list:
Column (1) – galaxy name.
Column (2) – HIPASS name.
Column (3) – Integrated (spatially and spectrally) H i
flux density, FHI , and its uncertainty in Jansky kilometres
per second.
Column (4) – H i heliocentric velocity, vhel, measured
at the midpoint of the 50% level of peak flux (Koribalski
et al. 2004).
Column (5) and (6) – The H i velocity line widths, w50
and w20, measured at the 50% and 20% level respectively.
Column (7) – Reference used.
Column (8) – The H i mass in solar units calculated
as MHI = 2.36× 105D2FHI M (Roberts 1975, Roberts &
Haynes 1994), with D in Mpc and FHI in Jy km/s.
Column (9) – The H i mass-to-light ratio, MHI/LB,0,
in solar units. Here LB,0 = D
21010−0.4(mB−AB−MB,) L,B
c© 0000 RAS, MNRAS 000, 000–000
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where MB, is the absolute solar B magnitude taken as 5.48
(Bessell et al. 1998) and AB = 4.32·E(B−V ) (Schlegel et al.
1998). The mass-to-light ratio is independent of the galaxy’s
distance.
3 OBSERVATIONS AND DATA REDUCTION
A detailed description of the LVHIS project, including ob-
servations, data reduction and analysis as well as first results
is the subject of an upcoming paper (Koribalski et al. 2010).
The H i line observations analysed in this paper were ob-
tained with the Australia Telescope Compact Array (ATCA)
as part of the LVHIS project. The data was taken be-
tween January 2005 and January 2009 using three arrays,
EW352/EW367-m, 750-m, and 1.5-km (∼12-h each), to
ensure excellent uv-coverage and sensitivity to large-scale
structure. Each sample galaxy was observed for a full syn-
thesis (12-h) in each of the three arrays, unless equivalent
archival observations were available. In addition, all other
available archival data were used where available, including
the ATCA observations in the 6km array for ESO215-G?009
(no 1.5-km were taken for this galaxy).
The first frequency band was centred on 1418 MHz with
a bandwidth of 8 MHz, divided into 512 channels. This gives
a channel width of 3.3 km s−1 and a velocity resolution of
4 km s−1. The ATCA primary beam is 33.6′ at 1418 MHz.
Data reduction was carried out with the miriad (Multi-
channel Image Reconstruction, Image Analysis and Display;
Sault et al. 1995) software package using standard proce-
dures. Here we use the H i moment maps made using ‘nat-
ural’ weighting of the uv-data in the velocity range covered
by the H i emission using steps of 4 km s−1. To obtain low-
resolution maps we excluded the longest baselines, to the
distant antenna six. The average synthesized beam size is
45 arcseconds. The integrated H i intensity distribution is
shown in Figure 2 for each galaxy .
4 GALAXY SPECTRA
The H i line spectra for the selected LVHIS data were ob-
tained using the mbspect task in miriad. For each galaxy, the
spectrum was integrated over the coordinates with detected
H i emission (defined by the region of emission in the first
moment map) for the entire range of observed velocities. In
Figure 3, the LVHIS spectrum for each sample galaxy is pro-
vided (solid line) with its HIPASS spectrum for comparison
(dotted line).
The HIPASS spectrum was extracted from the HIPASS
datacubes. We derive the spectral parameters to ensure that
an accurate comparison can be made between the HIPASS
and the LVHIS data. For each galaxy the H i spectrum was
integrated over the area and velocity range of the detected
H i signal. A first-order polynomial was fitted to the line-
free channels and subtracted. Table 3 lists the measured H i
properties as well as the ratio of single dish (HIPASS) to
interferometric FHI (LVHIS). Figure 4 shows a comparison
of HIPASS and LVHIS spectra of each of the 12 galaxies in
our sample. A detailed description of each galaxy is given in
Section 7
Various quantities have been obtained to describe the
spectral properties of each galaxy. The spectral properties
for the sample galaxies obtained from the LVHIS data are
listed in Table 3. The columns are organised as follows:
Column (1) – galaxy name.
Column (2) – the H i peak flux density, Speak with its
uncertainty given by σ(Speak)
2 = rms2 + (0.05Speak)
2, fol-
lowing that described in Koribalski et al. (2004) and Barnes
et al. (2001).
Column (3) – Integrated (spatially and spectrally) H i
flux density, FHI , and its uncertainty in Jansky kilome-
tres per second. The uncertainty has been calculated as
σ(FHI) = 4σ(Speak)/Speak(SpeakFHI∆v)
1/2 (Koribalski
et al. 2004, Fouque et al. 1990), where ∆v = 4 km s−1 is the
velocity resolution of LVHIS.
Column (4) – the H i heliocentric velocity, vhel which
has been measured as the midpoint of the 50% level of
peak flux density. The uncertainty in vhel was calculated as
σ(vhel) = 3σ(Speak)/Speak(Pδv)
1/2, where P = 0.5(w20 −
w50) is a measure of the steepness of the profile edges (Ko-
ribalski et al. 2004, Fouque et al. 1990).
Column (5) and (6) – The velocity line widths, w50 and
w20 which are the widths of the H i line profile measured
at the 50% and 20% level of peak flux density respectively.
The uncertainties are calculated as σ(w50) = 2σ(vhel) and
σ(w20) = 3σ(vhel) following that of Schneider et al. (1986)
(using the same definition as Koribalski et al. 2004).
Column (7) – The H i mass in solar units calculated
as MHI = 2.36× 105D2 FHIM (Roberts 1975, Roberts &
Haynes 1994).
Column (8) – The ratio of the flux detected by LVHIS
to the flux detected by HIPASS.
4.1 A Comparison with HIPASS
Interferometric measurements can underestimate the total
flux because of the lack of uv- sampling at small spatial fre-
quencies resulting from the minimum antenna separation.
Due to the missing short baselines any extended, diffuse H i
emission may not have been observed by LVHIS. Thus, it is
imperative that a comparison to single dish observations is
made. In order to make an accurate comparison between the
single dish data and the interferometric data from LVHIS,
the H i line widths must be corrected for instumental broad-
ening. We use the method of Bottinelli et al. (1990) which is
based on comparing line widths at different resolutions and
is given by the linear relations:
w20,corr = w20 − 0.55R (1)
w50,corr = w50 − 0.13R (2)
where w20 is the observed line width and w20,corr is the line
width corrected for the instrumental resolution R in km s−1.
In Figure 4 we show the comparison between the H i veloc-
ity line widths obtained by LVHIS and the HIPASS Bright
Galaxy Catalogue (Koribalski et al. 2004). The velocity res-
olution of LVHIS is 4 km s−1 compared to the 18 km s−1
resolution HIPASS. The average rms for the LVHIS data is
1.5 mJy compared to 13 mJy for HIPASS, thus the uncer-
tainty in the LVHIS measurements is much lower.
The HIPASS measurement of the H i line width of
ESO121-G020 (96 km s−1 at the 20% level of peak flux den-
c© 0000 RAS, MNRAS 000, 000–000
The Local Volume HI Survey: Galaxy Kinematics 5
Table 1. Optical Properties
Galaxy R.A. Decl. Distance Method P.A. incl. mB mH E(B − V ) MB
(J2000) (J2000) (Mpc) (deg) (deg) (mag) (mag) (mag) (mag)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
AM0605-341 06h07m20.3s -34d12m04s 7.2 H 85d 65d 14.3f – 0.036 -15.1
AM0704-582 07h05m20.1s -58d31m28s 4.90 TRGBb 45c 60c 14.4i 12.72± 0.08 0.119 -14.6
ESO059-G001 07h31m19.2s -68d11m29s 4.57 TRGBa 160c 41c 13.7g 11.28± 0.06 0.147 -15.2
ESO121-G020 06h15m53.2s -57d43m50s 6.05 TRGBa 45c 45c 15.9g 13.87± 0.09 0.040 -13.2
ESO137-G018 16h20m59.3s -60d29m14s 6.40 TRGBh 30e 55e 12.2g –k 0.243 -17.9
ESO174-G?001 13h47m58.8s -53d20m51s 6.0 H 165d 60d 14.4f – 0.494 -16.6
ESO215-G?009 10h57m29.4s -48d10m40s 5.25 TRGBh 40j 30j 16.0g – 0.221 -13.4
ESO245-G005 01h45m04.7s -43d35m47s 4.43 TRGBb 127c 52c 12.8g 11.10± 0.10 0.016 -15.6
ESO308-G022 06h39m33.1s -40d43m13s 7.6 H 130c 37c 16.2g 13.40± 0.10 0.089 -13.6
ESO325-G?011 13h45m00.8s -41d51m32s 3.40 TRGBb 130d 60d 14.0g – 0.087 -14.0
ESO381-G020 12h46m00.4s -33d50m17s 5.44 TRGBh 130d 40d 14.2g – 0.065 -14.7
IC5152 22h02m41.3s -51d17m53s 2.07 TRGBb 95c 50c 11.1g 8.26± 0.03 0.025 -15.6
(a) Karachentsev et al. (2006), (b) Karachentsev et al. (2004), (c) Kirby et al. (2008), (d) measured independently using DSS image,
(e) measured independently using a previously unpublished Local Sphere of Influence Survey (Kirby et al. 2008) image. (f) Doyle et al.
(2005), (g) ESO-LV catalog, Lauberts & Valentijn (1989), (h) Karachentsev et al. (2007), (i) Parodi et al. (2002), (j) measured
independently using Warren et al. (2004) image, (k) not measured due to foreground contamination.
Table 2. Radio Properties from HIPASS
Galaxy HIPASS ID. FHI vhel w50 w20 Ref. MHI MHI/LB,0
(Jy km s−1) (km s−1) (km s−1) (km s−1) (108M) (M/L,B)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
AM0605-341 HIPASS J0607-34 9.0± 1.4 765± 6 123± 12 168± 18 1 1.1± 0.2 0.6± 0.1
AM0704-582 HIPASS J0705-58 34.8± 4.4 564± 2 68± 4 84± 6 2 2.0± 0.4 1.9± 0.4
ESO059-G001 HIPASS J0731-68 17.7± 2.5 530± 3 82± 6 104± 9 2 0.9± 0.2 0.5± 0.1
ESO121-G020∗ HIPASS J0615-57 14.1± 2.9 577± 5 65± 10 96± 15 2 1.2± 0.3 4.1± 1.0
ESO137-G018 HIPASS J1620-60 37.4± 4.9 605± 3 139± 6 155± 9 2 3.6± 0.7 0.16± 0.03
ESO174-G?001 HIPASS J1348-53 55.1± 5.9 688± 3 71± 6 103± 9 2 4.7± 0.8 0.7± 0.1
ESO215-G?009 HIPASS J1057-48 104.4± 11.5 598± 2 67± 4 83± 6 2 6.8± 1.2 16.8± 3.0
ESO245-G005 HIPASS J0145-43 81.0± 9.1 391± 2 60± 4 85± 6 2 3.9± 0.7 1.5± 0.3
ESO308-G022 HIPASS J0639-40 3.8± 1.0 822± 5 52± 10 74± 15 1 0.5± 0.2 1.2± 0.4
ESO325-G?011 HIPASS J1345-41 26.6± 3.7 545± 2 59± 4 75± 6 2 0.7± 0.1 1.1± 0.2
ESO381-G020 HIPASS J1246-33 30.9± 3.7 589± 2 83± 4 100± 6 2 2.2± 0.4 1.8± 0.3
IC5152 HIPASS J2202-51 97.2± 9.5 122± 2 84± 4 100± 6 2 1.0± 0.2 0.4± 0.1
(∗) Warren et al. (2006) identified a nearby companion, ATCA J061608-574552, which is not resolved from ESO121-G020 by HIPASS.
(1) Meyer et al. (2004), (2) Koribalski et al. (2004)
Table 3. Measured ATCA H i Properties
Galaxy Speak FHI vhel w50 w20 MHI
FHI (LVHIS)
FHI (HIPASS)
(mJy beam−1) (Jy km s−1) (km s−1) (km s−1) (km s−1) (108M)
(1) (2) (3) (4) (5) (6) (7) (8)
AM0605-341 81± 4 9.6± 0.7 765± 3 127± 4 151± 6 1.2± 0.2 1.1± 0.3
AM0704-582 545± 27 33.2± 1.5 564± 1 66± 1 80± 2 1.9± 0.3 1.0± 0.1
ESO059-G001 239± 12 19.6± 2.2 530± 3 85± 6 112± 9 1.0± 0.2 1.1± 0.2
ESO121-G020 231± 12 10.0± 1.2 587± 2 47± 4 73± 6 0.9± 0.2 0.7± 0.2
ESO137-G018 366± 18 47.8± 1.5 603± 1 138± 2 154± 2 4.6± 0.7 1.3± 0.2
ESO174-G?001 710± 36 48.8± 2.6 686± 1 71± 3 109± 4 4.1± 0.6 0.9± 0.1
ESO215-G?009 1591± 80 100.9± 3.1 598± 1 65± 1 79± 1 6.6± 0.9 1.0± 0.1
ESO245-G005 1561± 78 81.6± 2.6 393± 1 60± 1 83± 2 3.8± 0.5 1.0± 0.1
ESO308-G022 109± 6 5.3± 0.8 824± 2 50± 5 67± 7 0.7± 0.1 1.4± 0.4
ESO325-G?011 477± 24 27.1± 0.9 544± 1 58± 1 76± 2 0.7± 0.1 1.0± 0.1
ESO381-G020 468± 23 33.4± 1.7 589± 1 78± 2 97± 3 2.3± 0.4 1.1± 0.1
IC5152 1175± 59 96.4± 3.0 122± 1 85± 1 101± 2 1.0± 0.1 1.0± 0.1
c© 0000 RAS, MNRAS 000, 000–000
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Figure 2. The integrated H i intensity distribution with contour levels at 0.1 (∼ 0.3σ), 0.2, 0.5, 1, 2, 3 and 4 Jy beam−1 km s−1. The
synthesised beam is displayed in the bottom left corner of each panel. The image of ESO121-G020 also shows its dwarf companion,
ATCA J061608-574552, which was identified by Warren et al. (2006). Note that the intensity scale is adjusted for each galaxy.
sity) is significantly larger than the LVHIS measurement
(73 ± 6 km s−1). Warren et al. (2006) identified a nearby
companion ATCA J061608-574552 at a projected distance
of 3 arcmin from ESO121-G020. HIPASS measured these
two galaxies as a single point source because the intrinsic
size is much smaller than the angular resolution of 15.5 ar-
cmin and hence the HIPASS spectrum is broadened by the
companion galaxy.
The mean difference between the HIPASS and LVHIS
H i velocity line widths for all sample galaxies excluding
ESO121-G020 is −2.0±3.1 km s−1and −6.1±6.2 km s−1(or
−0.6± 5.9 km s−1and −4.6± 8.0 km s−1including ESO121-
G020) at the 50% and 20% levels of peak flux density re-
spectively. HIPASS measurements of the H i line width have
a median uncertainty of 8 km s−1 and 12 km s−1 for w50
and w20 respectively. We conclude that the two HI surveys
obtained consistent measurements of the H i velocity line
widths, however the agreement is clearly better for w50. We
note that the use of the Verheijen & Sancisi (2001) method
to correct for instrumental broadening does not change the
overall results.
The HIPASS spectrum at the coordinates of IC5152 also
contains H i emission from Galactic high velocity clouds at a
velocity of 33 km s−1 with a peak flux of 0.7 Jy. Fortunately
this does not overlap with the velocity range of IC5152 and
does not effect the HIPASS measurements. This is resolved
and excluded from the spectrum in the LVHIS observations.
The LVHIS spectrum of ESO245-G005 shows a strong H i
absorption line at a redshift of 386 km s−1. Similarly, the
LVHIS spectrum of ESO381-G020 shows two weak absorp-
tion lines at 581 km s−1 and 597 km s−1. LVHIS measured
the integrated flux density of ESO174-G?001 11% lower than
HIPASS. This indicates that the interferometer filtered out
the more extended, diffuse H i emission due to the miss-
ing short baselines but the flux was observed by the single
dish observations of HIPASS. Note that although LVHIS
measured the integrated flux density of ESO137-G018 to be
higher than HIPASS, it appears to be due to uncertainty in
the HIPASS baseline.
5 ROTATION CURVES
5.1 Fitting Procedure
The H i rotation curves were derived by fitting a tilted ring
model to the mean H i velocity fields. We utilised the tilted
ring fitting algorithm, ROTCUR, which is incorportated in
the Groningen Image Processing System (GIPSY; van der
Hulst et al. 1992, Vogelaar & Terlouw 2001). The width of
each tilted ring was set to 2/3 that of the synthesised beam
(following that adopted by Verheijen & Sancisi 2001) with
an average value of 30 arcseconds.
First, the systemic velocity and the dynamic centre of
the galaxy were determined by fitting one large ring that
encompasses all of the data. All data points within the
ring were given equal consideration, i.e., were uniformly
weighted. The uncertainty in the systemic velocity and the
dynamic centre was estimated by fitting multiple tilted rings
to the data and taken to be the range in the values ob-
tained. Once the systemic velocity and dynamic centre were
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Figure 3. The global HI line spectra as obtained from LVHIS (solid line) and HIPASS (dashed line). The solid dot indicates the peak
flux, and the open circles show the points used to measure the H i velocity line widths at the 50% and 20% peak flux density levels. The
zero baseline is shown for the LVHIS data only.
Figure 4. Comparison between the derived HI velocity line
widths from the LVHIS galaxies and the offset from the HI veloc-
ity line widths measured by HIPASS, corrected for instrumental
broadening.
determined, they were kept at that value for the rest of the
analysis.
Next, the kinematical position angle and inclination of
the galaxy’s H i disk was obtained. The data was weighted
by | cos θ|, where θ is the angle from the semi-major axis of
the galaxy. Hence data near the semi major axis is given the
most consideration whereas data near the semi-minor axis is
given the least consideration to avoid large deprojection er-
rors. The position angle was fixed first, either to the average
value for all tilted rings if appropriate, or to a general trend,
if it was found to vary systematically as a function of radius.
Once the position angle was fixed, the inclination was inves-
tigated. The inclination could sometimes be highly variable.
Hence at this step, the inclination would either be obtained
via the titled ring model, or the inclination was set such that
the model has the same semi-major/semi-minor axis ratio as
the observed distribution of the H i gas. We indicate in the
results when the titled ring model failed and the inclination
is obtained to reproduce the galaxy’s axis ratio and correct
this value for the thickness of the disk (Maller et al. 2009)
using qz = 0.1 as the galaxy compression (Nedyalkov 1993).
The uncertainty in the position angle and inclination was es-
timated from the range in values obtained for the multiple
rings fitted.
Finally, the rotation curve was obtained by fitting a
final tilted ring model to the | cos θ| weighted data with sys-
temic velocity, dynamic centre, position angle and inclina-
tion fixed to the values obtained in the previous steps. The
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rotation curve for the receding and approaching sides of a
galaxy were obtained separately by fixing the dynamic cen-
tre and the systemic velocity to that found when analysising
the whole galaxy, and obtaining the position angle and incli-
nation separately for each side. The difference between the
approaching and receding sides of the rotation curve is rep-
resentative of the uncertainties due to asymmetries in the
galaxy rotation (Swaters 1999, de Blok et al. 2008).
To accurately obtain a true measure of the rotational
velocity, the effect of pressure on the rotation curve needs to
be considered (ie., an asymmetric drift correction). However,
this is only important if the rotational velocity is comparable
to the velocity dispersion (Begum & Chengalur 2003), which
is not the case for our sample galaxies. Swaters et al. (2009)
calculated the correction required for a sample of similar
galaxies and showed that the correction is typically smaller
than 3 km s−1; less than the uncertainties in our derived ve-
locities. Therefore we have not corrected the rotation curves
for asymmetric drift.
Any deviations from the method stated above will be
noted in the detailed discussion for each galaxy.
5.2 Rotation Curve Results
The H i rotation curve parameters obtained by the titled
ring analysis for each galaxy are listed in Table 4. There we
list:
Column (1). – galaxy name.
Column (2). – beam size, in arcsec.
Columns (3), (4) and (5). – dynamic centre position
and uncertainty.
Column (6). – the systemic velocity, vsys.
Column (7). – the position angle, taken in anti-
clockwise direction, between the north direction on the sky
and the major axis of the receding half of the galaxy. Here
if two values are given, then the position angle was found to
vary as a function of radius, with the inner position angle
given by the first value and the outer position angle given
by the second.
Column (8). – the inclination of the tilted ring model.
Here, for galaxies where the tilted ring model failed to obtain
a solution for the inclination, the value was chosen such that
the physical dimensions of the tilted ring model matched
the observed distribution of the H i gas. This is indicated by
listing the value obtained in parentheses.
Column (9). – the maximum rotational velocity ob-
tained via the tilted ring model. The uncertainties, if given,
represent the difference between the maximum rotational ve-
locity obtained by fitting the tilted ring model to the entire
galaxy and the maximum rotational velocity obtained by fit-
ting the tilted ring model to the approaching and receding
sides.
Column (10). – the rotational velocity at which the flat
part of the rotation curve is obtained. Note that this value
may be lower than the maximum rotational velocity as it is
taken as the average of the flat part of the rotation curve (if
sufficient data points are available).
The derived tilted ring models are best compared visu-
ally to the mean H i velocity field of the galaxy. In Figures 5
to 7, we present the mean H i velocity field (the first moment
map), the model velocity field (the tilted ring model) and the
residual field (the difference between the observed field and
Figure 9. The derived rotation curve for sample galaxies over-
laid for comparison. Here, only the average rotation curve for
each galaxy is presented. The rotation curves for the individual
approaching and receding sides are omitted.
the model). In Figure 8 the derived rotation curve for each of
the sample galaxies is presented. The derived rotation curve
is presented with the solid line representing the tilted ring
model fitted to the entire galaxy and the dashed lines rep-
resent the approaching and receding sides. In Figure 9 we
show the rotation curve of all sample galaxies overlaid for
comparison.
6 ANALYSIS
6.1 The kinematic systemic velocity of LVHIS
galaxies.
The heliocentric velocity (the central velocity of the H i spec-
trum), is fundamentally different from the systemic veloc-
ity derived from detailed studies of the kinematics of these
galaxies. For example, a spectrum with a classic, symmet-
rical, double horn profile will likely have the centre of the
spectrum coincide with the true systemic velocity. However
in galaxies with an asymmetric spectral profile, this may
not be the case if there is inflowing gas or if their dynamic
centre is not aligned with the centre of the gas distribution
(axisymmetric or peculiar HI distributions). In Figure 10 we
show the comparison between our derived systemic velocity
(given in Table 4) and the centre of the H i spectrum where
the latter is defined as the midpoint of the 50% level of the
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Figure 5. From left to right: the HI velocity field, the derived tilted ring model and the difference between the mean H i velocity field
and the model velocity field. The black contour overlaid on the derived tilted ring model shows the distribution of H i flux at the level
of 0.5 Jy beam−1. Note that the velocity range chosen for the residual H i velocity field is adjusted for each galaxy.
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Figure 6. From left to right: the HI velocity field, the derived tilted ring model and the difference between the mean H i velocity field
and the model velocity field. The black contour overlaid on the derived tilted ring model shows the distribution of H i flux at the level
of 0.5 Jy beam−1. Note that the velocity range chosen for the residual H i velocity field is adjusted for each galaxy.
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Table 4. Rotation Curve Results
Galaxy Beam centre R.A. centre Decl. ∆centre vsysa P.A.a ia vmaxb vflat
(arcsec2) (J2000) (J2000) (arcsec) (km s−1) (degrees) (degrees) (km s−1) (km s−1)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
AM0605-341 80× 52 06h07m20.2s -34d12m22s 7.5 757± 2 274± 5 (50) 85 A
AM0704-582 59× 53 07h05m18.0s -58d31m10s 10.5 564± 3 276± 2 (35) 57 A
ESO059-G001 51× 47 07h31m18.6s -68d11m17s 8 527± 2 329 – 319 45± 10 61.8 B
ESO121-G020 40× 37 06h15m54s∗ -57d43m32s∗ – 584± 1 265± 5 (40) 48.7 A
ESO137-G018 57× 49 16h20m58.5s -60d29m23s 19.5 601± 2 33 – 28 50± 6 80.1+1.2−1.3 80± 2
ESO174-G?001 61× 50 13h47m57.4s -53d21m08s 10 682± 5 233 – 202 40± 5 66+7.4−2.1 65± 9
ESO215-G?009 47× 41 10h57m31.0s -48d10m45s 30 598± 3 123 – 116 35± 3 53.8+6.0−5.2 54± 5
ESO245-G005 71× 48 01h45m03.7s -43d36m38s 20 392± 3 70 – 98 36± 6 51 51
ESO308-G022 65× 46 06h39m33.0s -40d43m12s 7 823± 1 82± 2 (40) 40 A
ESO325-G?011 62× 43 13h45m01.8s -41d51m50s 15 546± 5 302± 4 42± 10 46.0+3.9−2.9 A – B
ESO381-G020 80× 49 12h46m00.0s -33d50m11s 10 587± 2 295 – 314 55± 10 46.7 –
IC5152 47× 40 22h02m42.3s -51d17m 50s 16 121± 2 271 – 198 49± 6 59.5+6.3−5.7 A – B
(a) value for tilted ring model fitted to both approaching and receding sides, inclinations given in parenthesis indicate that the tilted
ring analysis failed and the H i dimensions were used to constrain this parameter; (b) the uncertainty in the measurement represents
the tilted ring model for the approaching and receding sides; (A) the flat part of the rotation curve is not reached; (B) the rotation
curve appears to be flattening at the outermost radii with measured rotational velocity; (∗) could not be fixed using the tilted ring
analysis and was set to the optical centre.
Figure 7. From left to right: the HI velocity field, the derived tilted ring model and the difference between the mean H i velocity field
and the model velocity field. The black contour overlaid on the derived tilted ring model shows the distribution of H i flux at the level
of 0.5 Jy beam−1. Note that the velocity range chosen for the residual H i velocity field is adjusted for each galaxy.
peak flux (Koribalski et al. 2004). The vertical errorbars are
calculated as the sum in quadrature of the uncertainties in
the derived systemic velocity and the HIPASS heliocentric
velocity.
It can be seen in Figure 10 that the heliocentric ve-
locities are similar to the true systemic velocities. The two
furthest outliers are ESO121-G020 and AM0605-341. The
heliocentric velocity of ESO121-G020 can not be correctly
measured using HIPASS data due to the inclusion of an
unresolved nearby companion (Warren et al. 2006) as men-
tioned before. The offset of the galaxy AM0605-341 is due
to the dynamical centre being offset from the centre of the
H i distribution. This galaxy has an extension of redshifted
atomic hydrogen, thus the heliocentric velocity is larger than
the true systemic velocity. The distribution of the H i gas in
AM0605-341 is discussed in further detail in section 7.1. Fig-
ure 10 shows that there is no significant difference between
the centre of the H i line profile and the true systemic ve-
locity, with HIPASS data suitable to obtain the systemic
velocity to an accuracy of approximately 10 km s−1.
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Figure 8. The derived rotation curve for sample galaxies. The solid line represents the titled ring model fitted to the entire galaxy and
the dashed lines represent the approaching and receding sides.
Figure 10. Comparison between the derived systemic velocity
from the LVHIS galaxies (the centre of the tilted ring model) and
the offset from the heliocentric velocity measured by HIPASS (the
midpoint of the H i line profile). This shows that HIPASS data
can be used to obtain the true systemic velocity of a galaxy to an
accuracy of ∼ 10 km s−1.
6.2 Measuring rotation velocities from H i line
profiles
Information on the rotational velocities of disk galaxies are
of great importance for the study of their evolution and
the reconstruction of the underlying dark matter potential
(see for example Bosma 1978, Rubin et al. 1978 and Bosma
1981). Key areas of research in this context are the classical
and baryonic Tully-Fisher relations, two empirical relations
between the luminous or baryonic mass of a spiral galaxy
and its peak rotation velocity (for recent studies see Pfen-
niger & Revaz 2005, Begum et al. 2008a, Trachternach et al.
2009 and Stark et al. 2009). These relations can be used to
measure distances, constrain properties of dark matter and
study galaxy evolution as a function of redshift (Combes
2009). In this section we compare the rotational velocity ob-
tained from H i line profiles and those obtained from kine-
matic modelling.
In Fig. 11 we show the relationship between the H i line
width (from the LVHIS spectrum; Table 3) measured at the
50 percent (w50, left panel) and 20 percent (w20, right panel)
level of peak flux density and the maximum rotational veloc-
ity obtained by tilted ring modelling (see Table 4). The black
squares represent the rotational velocity corrected using the
inclination of the tilted ring model whereas the crosses show
the rotational velocity corrected using the optical inclina-
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Figure 11. Comparison between the derived rotational velocity using the tilted ring analysis and the H i line width measured at the 50%
and 20% level of peak flux denisty. The H i line width is corrected for instrumental broadening. The black squares show the rotational
velocity corrected using the inclination of the tilted ring model. The crosses show the considerable scatter introduced when the optical
inclination is used. The dashed lines lines show the weighted least squares fit to the data (equations 3 and 4).
tion. The H i line width has been corrected for instrumental
broadening using the Bottinelli et al. (1990) method. We also
show the weighted least squares fits to the data as dashed
lines which are described by:
w50 = (1.1± 0.2) · 2vmax sin i− (4.7± 14.6) (3)
w20 = (1.1± 0.2) · 2vmax sin i+ (9.3± 15.3) (4)
The slope and y-intercept of the two relations are fully con-
sistent within the measured uncertainties, with a one-to-one
relationship between the line width and the rotational ve-
locity (ie., a slope of unity and a y-intercept = 0). The line
widths measured at the 20% and the 50% level of peak flux
density are highly correlated to the rotational velocity (cor-
relation coefficient = 0.97 and 0.98, respectively).
From the tight correlations in eqns. 3 and 4 we con-
clude that w20 and w50 both are highly suitable quanti-
ties to infer the rotational velocity in the velocity range
50 < v < 150 km s−1. Previous studies (Corbelli & Schnei-
der 1997, Meyer et al. 2008) were suggesting that w50 is
the optimal quantity. This preference is not surprising as
the HIPASS data on which the Meyer et al. 2008 study was
based on had a much lower signal-to-noise than our data
(average rms noise of 13mJy compared to 1.5mJy for our
sample). Using w50 naturally is less affected by the noise in
the radio continuum. The Corbelli & Schneider (1997) study
also recommended adopting the w50 to minimize the effects
of warped outer disks, a feature that was not observed in
our sample.
The rotational velocity can be retrieved from the H i line
widths by using equations 3 or 4 but this simple approach
does not take into account possible turbulent motions within
the disk, which are particularly important when studying
dwarf galaxies where the maximum rotation velocities have
comparable amplitudes (Patterson & Thuan 1996). A physi-
cal model that addresses this issue was put forward by Tully
& Fouque (1985). Gaussian random motions are subtracted
linearly for fast rotators and in quadrature for dwarf galaxies
using the equation:
v2max = w
2
l + w
2
t,l
[
1− 2e−(wl/wc,l)2
]
−2wlwt,l
[
1− e−(wl/wc,l)2
]
(5)
where l is the 20% or 50% level of peak flux density, wt,l char-
acterises the amount of profile broadening caused by random
motions and wc,l is chosen to give a smooth transition be-
tween the boxy shaped HI profiles of large spiral galaxies and
the Gaussian profiles of dwarf galaxies. We follow Verheijen
& Sancisi (2001) and adopt the values wc,50 = 100 km s
−1
and wc,20 = 120 km s
−1. Using our sample we find that
the optimal values which allow an accurate retrieval of the
maximum rotational velocity from the line widths to be:
wt,50 = 2± 14 km s−1
wt,20 = 34± 10 km s−1
Our value of wt,20 is slightly larger than wt,20 =
22 km s−1 obtained by Verheijen & Sancisi (2001). How-
ever, given that no uncertainties were quoted and the large
scatter in the data (approximately 50 km s−1) in their plot
of global profile width versus rotational velocity (see their
Figure 2), it is reasonable to say that the two studies are
in agreement. Our value for wt,50 = 2 ± 14 km s−1 is in
good agreement with their value of wt,50 = 5 km s
−1 within
the measured uncertainties. The two improved equations of
the Tully & Fouque (1985) model with the newly derived
parameters are:
v2max = w
2
50,corr + (2± 14)2
[
1− 2e−(w50,corr/100)2
]
−w50,corr(4± 28)
[
1− e−(w50,corr/100)2
]
(6)
v2max = w
2
20,corr + (34± 10)2
[
1− 2e−(w20,corr/120)2
]
−w20,corr(68± 20)
[
1− e−(w20,corr/120)2
]
(7)
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This analysis has demonstrated that it is indeed possi-
ble to estimate the disk rotation velocity from the H i line
width measurements either using the simple model given by
equations 3 and 4 or equations 6 and 7 when broadening
by turbulent motions is a concern. However, there is con-
siderable scatter in Figure 11 making resolved observations
essential if an accuracy of greater than ∼ 10 km s−1 in the
rotational velocity measurement is required. We also note
that using an optical inclination rather than the H i incli-
nation can introduce significant error as these two values
are not always identical (optical emission only traces the
inner region of a galaxy). It is also important to note that
the rotational velocity derived is not necessarily the peak
velocity of the galaxy disk because HI observations for low
surface brightness dwarf galaxies often lack the sensitivity
to trace the H i emission in the low column density regime,
typically a few galactic-disk scale radii where the rotation
curve becomes flat. Finally, the above discussion regarding
the calculation of the rotational velocity from the H i line
width is valid for galaxies in the nearby Universe. Measure-
ments for galaxies at higher redshifts require an extra line
width correction to take into account relativistic broadening
of the H i profile using the standard factor of (1 + z).
7 INDIVIDUAL GALAXIES
7.1 AM0605-341
AM0605-341 is a nearby (D = 7.2 Mpc) magellanic type
spiral galaxy (see Figure 1). It has a structureless stellar
disk and a very bright bar (Matthews & Gallagher 1997),
possibly with a starburst nucleus (Matthews & Gallagher
2002). This galaxy forms a small ensemble with the late-type
spiral NGC2188 (separation of 35.6 arcmin and 18 km s−1)
and the irregular galaxy ESO364-G?029 (separation of 70.2
arcmin and 22 km s−1). The HIPASS image of this group
is shown in Figure 12 along with contours showing the H i
distribution measured by LVHIS (enlarged by a factor of 3
so that it is visible on the widefield HIPASS image).
The small angular diameter of AM0605-341 (∼
4 arcmin) makes resolved H i imaging extremely difficult to
obtain. Previous H i observations (Gallagher et al. 1995,
Matthews et al. 1998, Meyer et al. 2004) have been from
single dish telescopes and were able to measure only a point
source spectrum. Our H i synthesis imaging of AM0605-341
thus reveals the atomic hydrogen distribution for the first
time.
We find an asymmetric H i distribution with respect
to the optical and dynamic centres (see Figure 5). There
is an extension of redshifted H i located to the west of the
galaxy. This is opposite to the direction of NGC2188 (lo-
cated to the east of AM0605-341). Domgoergen et al. (1996)
have already noticed that NGC2188 shows a similar exten-
sion directly opposite to AM0605-341. These authors sug-
gested that the extension observed in NGC2188 is unlikely
to be due to some interaction. However, they identify only
ESO364-G?029 as a potential disturber although they do
point out that an interaction with an unknown neighbour
was possible. We propose that the extensions of NGC2188
and AM0605-341 are of tidal origin due to their interaction.
The angular distance of the two galaxies is 77 kpc.
Figure 12. The HIPASS image of the galaxy group contain-
ing AM0605-341, NGC2188 and ESO364-G?029. Due to the large
beam size (shown at bottom right), these galaxies were unresolved
in the HIPASS image. Overlaid are contours of the LVHIS inte-
grated H i intensity distribution which have been enlarged (x3)
so that they are visible on the widefield HIPASS image. Both
NGC2188 and AM0605-341 have extensions of H i gas which we
propose is of tidal origin.
There is no distortion to the AM0605-341 velocity field
indicating a bar feature. However the bright bar observed
by Matthews & Gallagher (1997) is smaller than the synthe-
sized beam, so the non-detection in the H i is to be expected.
We derive a H i rotation model in Figure 5. Because of
the galaxy’s small angular size, the inclination measurement
did not converge using a tilted ring model. Thus a value was
chosen such that the model had the same semi-major and
minor dimensions as the observed H i distribution. This cor-
responds to an inclination of 50 degrees which was adopted
to derive the AM0605-341 rotation curve. Setting the incli-
nation to slightly higher or lower values (±10 degrees) does
not significantly increase the residual difference between the
observed H i velocity field and the model due to the degen-
eracy between the rotational velocity and the inclination
(Begeman 1989). Also, the chosen inclination is higher than
the optical inclination of 26 degrees from Matthews & Gal-
lagher (2002). A rotation curve could not be obtained sepa-
rately for the approaching and receding sides of the galaxy.
A Hα position velocity curve was measured for AM0605-
341 out to r = 20′′ by Matthews & Gallagher (2002) who
concluded that the galaxy must have extended H i and reach
its maximum rotational velocity well outside its stellar disk.
Our result, with the rotation curve still increasing at the
observed H i column density limit (r = 120′′), is in good
agreement with the Matthews & Gallagher result.
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7.2 AM0704-582/ Argo
The near-IR image of the Argo dwarf (Figure 1, top panel,
second to left) shows a very low surface brightness galaxy
with no visible structures such as a bar or spiral features.
The optical emission appears very extended and has almost
no compact region (Parodi et al. 2002). The galaxy is ex-
tremely isolated in space with a tidal index of -2 using the
Karachentsev & Makarov (1999) measure of interaction. The
atomic hydrogen emission of this galaxy has been observed
previously by HIPASS (Koribalski et al. 2004) and a point
source spectrum was obtained. Here we present the first re-
solved H i synthesis imaging of the Argo Dwarf.
Our H i map reveals a regular velocity field. We also see
that the peak integrated density is offset from the centre
of the H i emission. The stellar component is located at the
centre of the H i emission which is also the location of the
dynamic centre as derived by our rotation curve analysis.
The orientation parameters of the H i disk are incon-
sistent with orientation parameters for the stellar disk in
the literature, but this is due to the large uncertainty in
the optical measurements rather than a detection of a warp.
The position angle of the H i disk derived by rotation curve
fitting was effectively constant as a function of radius and
determined at 276±2 degrees. This is different to the values
of 225 degrees (Kirby et al. 2008) and 354 degrees (Parodi
et al. 2002) however due to the extreme low surface bright-
ness of the optical emission, these values have considerable
uncertainty. Hence deeper optical imaging is required to de-
termine whether the optical position angle and H i position
angle are aligned. We found that the inclination could not be
determined using the tilted ring analysis. Thus the inclina-
tion was chosen so that the model had the same semimajor
and semiminor dimensions as the observed HI distribution.
This yielded an inclination of 35 degrees which was used to
derive the rotation curve. Once again, it should be noted
that the inclination and the rotational velocity are degen-
erate parameters (Begeman 1989), therefore changing the
inclination does not significantly change the residual differ-
ence between the observed H i velocity field and the model.
Kirby et al. (2008) measured the inclination of the outermost
isophote to be 65 degrees by fitting ellipses as a function of
radii, however once again, it should be noted that due to the
extreme low surface brightness, this value has considerable
uncertainty.
The kinematic model obtained by rotation curve analy-
sis is in good agreement with the observed velocity field. The
typical differences between the observations and the model
are less than 4 km s−1. A rotation curve could not be ob-
tained separately for the approaching and receding sides of
the galaxy.
7.3 ESO059-G001
ESO059-G001 is an isolated low-surface brightness dwarf
irregular galaxy 4.57 Mpc away from the Milky Way
(Karachentsev et al. 2006). The galaxy has a tidal index
of −1.5 using the Karachentsev & Makarov (1999) measure
of interaction. Parodi et al. (2002) found rudiments of spi-
ral arms in their B-band imaging which were subsequently
confirmed by ACS-HST imaging (Karachentsev et al. 2006).
Helmboldt et al. (2004, 2005) reported two HII regions and
a total Hα flux of log(FHα) = −12.19 ergs s−1 cm−2.
An H i point source spectrum was initially obtained by
HIPASS (Koribalski et al. 2004) while our resolved H i syn-
thesis image of ESO059-G001 reveals details of the atomic
hydrogen distribution for the first time. The galaxy shows
a regularly rotating H i velocity field. The kinematic model
obtained by the rotation curve analysis is in excellent agree-
ment with the observed velocity field with a typical residual
less than 4 km s−1. We found that the inclination varied be-
tween 35 and 55 degrees with no clear trend. Thus the incli-
nation was set to 45 degrees. We also note that this average
value optimised the dimensions of the model compared to
the observed H i distribution. A rotation curve could not be
obtained separately for the approaching and receding sides
of the galaxy.
7.4 ESO121-G020
ESO121-G020 is a dwarf irregular galaxy located 6.05 Mpc
from the Milky Way. The galaxy is about 2.6 mag fainter
in the near-IR than ESO059-G001. It has a small compan-
ion, ATCA J061608-574552, located approximately 3′ to the
south east. Warren et al. (2006) detected neither an H i nor
a stellar bridge between the two galaxies.
The galaxy ESO121-G020 was analysed using new
LVHIS data and ATCA archival data that was originally ob-
tained by Warren et al. (2006). The combined data set eas-
ily resolves the two galaxies in angular and velocity space. A
slight distortion is observed in the southeastern region of the
velocity field most likely caused by the companion, however
the strength of this feature is low compared to the overall
bulk rotation. The companion galaxy was masked from the
data during the kinematic analysis of ESO121-G020.
The dynamic centre could not be obtained with the help
of a tilted ring model and was thus assumed to be the op-
tical centre. This assumption was justified by the observa-
tion that the dynamic centres for all galaxies in our sample
agree with the optical centres as defined by the outermost
isophotes (see Trachternach et al. 2008 for similar result).
In contrast to the Warren et al. (2006) kinematic model,
the inclination value was statistically unstable. The value of
78± 5 used by Warren et al. implies that the galaxy would
be almost edge-on which is clearly not the case (see Figure
5). This discrepancy was investigated more closely and we
concluded that the high inclination obtained by Warren et
al. was in fact the result of fitting a small number of data
points rather than a genuine better fit. The H i image had
very low resolution and the fitting routine tended to higher
inclination values to reduce the number of data points used
in the fitting process. While the residuals were lower, this
was a direct consequence of comparing fewer data points,
not that the obtained model was intrinsically more accurate.
We choose to model ESO121-G020 by keeping the inclina-
tion fixed at 40 degrees which results in a model with the
same semimajor and semiminor dimensions as the observed
HI distribution.
The overestimation of the inclination in the Warren et
al. result has a direct effect on some of the values quoted in
their paper. We measure a rotation velocity of 36 km s−1 at
the maximum radius of 80 arcsec compared to their value of
21 km s−1. At our outermost radius (113 arcsec) we measure
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a rotation velocity of 49 km s−1 with the rotation curve still
rising. These new parameters and the improved TRGB dis-
tance measurement (Karachentsev et al. 2006) imply that
the lower limit for the dynamical mass is 1.7 × 109 M
(M = v2rG−1). Using the Warren et al. (2006) total B-
band luminosity of (2.39 ± 0.13) × 107 L, we get a lower
limit for the dynamical mass-to-light ratio of ∼ 70 M/L
suggesting that this galaxy is a dark matter dominated ob-
ject. Other low luminosity dwarf galaxies are known to have
mass-to-light ratios similar to this and higher (see for ex-
ample ESO215-G?009 which has a dynamical mass-to-light
ratio of 200± 110 M/L, Warren et al. 2004)
The incorrect inclination obtained by Warren et al.
(2006) highlights the need for visual inspection of the model
rotation field compared to the observed rotation field. This
is particularly important for upcoming surveys in the Square
Kilometre Array (SKA) era, where due to the sheer volume
of data automated pipelines will be employed to do rotation
curve fitting.
7.5 ESO137-G018
ESO137-G018 is an isolated late-type galaxy of type Sm
or Im located behind the Galactic plane (b = −7.4◦). It
has several bright superimposing foreground stars (Figure 1)
and hence the optical properties are poorly constrained. The
current distance estimate (D = 6.4 Mpc) is based on the
TRGB magnitude (Karachentsev et al. 2007).
The only previously available H i observations of
ESO137-G018 were obtained by HIPASS (Koribalski et al.
2004) which measured point source spectrum. Our H i syn-
thesis observations show that the integrated density field
is very symmetric about the major and minor axes of the
galaxy. The velocity field resembles an undisturbed, reg-
ularly rotating system. The kinematic model obtained by
rotation curve analysis is in good agreement with the ob-
served velocity field. The typical velocity residuals are less
than 5 km s−1. Our rotation curve shows that the H i is trac-
ing the galaxy out to the radius at which the peak rotation
velocity at 80± 2 km s−1 is reached.
We find that the position angle of ESO137-G018 de-
creases from 33 to 28 degrees, but the inclination is steady
at 50±6 degrees. The position angle on the approaching and
receding sides are well constrained at 30± 2 and 33± 2 de-
grees, respectively. The inclination on the approaching and
receding sides are 50 ± 7 and 48 ± 4 degrees, respectively.
Thus the approaching and receding sides of ESO137-G018
exhibit similar kinematic behaviour.
7.6 ESO174-G?001
ESO174-G?001 is a nearby (D = 6 Mpc) low-surface bright-
ness (LSB) galaxy located near the Galactic plane (b =
8.6◦). The galaxy is a member of the Centaurus A Group
(Banks et al. 1999) and has poorly constrained optical prop-
erties. The optical image of ESO174-G?001 shows a uniform
and elongated distribution of stars2.
Previous H i studies of this galaxy (Banks et al. 1999,
2 Note that the optical image currently available in NED is
incorrect. The optical image available is that of ESO174-G001
Huchtmeier et al. 2001, Koribalski et al. 2004) have been
from single dish telescopes and were only able to measure a
point source spectrum. Here we present the first resolved H i
imaging of ESO174-G?001. We observe a disturbed H i ve-
locity field (Figure 6). The kinematic major axis of ESO174-
G?001 is not perpendicular to the kinematic minor axis indi-
cating that the gas is moving in elliptical orbits in the plane
of the galaxy (Bosma 1978, Simon et al. 2003). Thus it was
to be expected that the tilted ring model will not accurately
reproduce the observed velocity field. Due to this, ESO174-
G?001 has not been included in the Tully-Fisher analysis
presented in section 8. It should be noted that a tilted ring
model was fitted to a galaxy showing non-circular motions,
which means that the derived rotational velocity is likely
to have been underestimated (Rhee et al. 2004, Oh et al.
2008). While a rotation curve could be derived, the residual
between the observed velocity field and the model velocity
field in some areas was up 11 km s−1, almost 3 times higher
than the velocity resolution. The flat part of the rotation
curve was reached.
The rotation curve was derived for the approaching and
receding sides of the galaxy. It was found that the position
angle decreased from 233 to 202 degrees as a function of
radius both for the individual sides and for the galaxy as a
whole. The position angle of the H i is not aligned with the
position angle of the stellar component (165 degrees). The
inclination was found to be 40± 5 degrees overall or 46± 7
and 40 ± 5 degrees on the approaching and receding sides,
respectively, which is lower than the inclination of the stellar
component (60 degrees).
7.7 ESO215-G?009
ESO215-G?009 is a LSB galaxy located near the Galactic
plane. Warren et al. (2004) have studied the optical and H i
properties of this galaxy extensively and we refer the reader
to their study. They found that ESO215-G?009 has a H i
mass-to-light ratio of 22 ± 4 M/L,B , the highest known
for any galaxy.3 We modeled the kinematics using a tilted
ring analysis and our results are generally consistent with
those of Warren et al. (2004).
It is interesting to note that although the velocity field
of ESO215-G?009 was reasonably well modeled, the elliptic-
ity of the model does not agree well with the observed H i
distribution. The highly circular gas distribution suggests
that the galaxy must have an inclination of approximately
20 degrees but this is inconsistent with the high line-of-sight
rotation (w20 = 79±1 km s−1) and the derived inclination of
the model (35± 3 degrees). This may well be evidence that
the assumption of the gas being located in an infinitely thin
disk is incorrect. Such extraplanar H i was first observed in
NGC891 (Swaters et al. 1997) and has since been observed
(not ESO174-G?001) which has the coordinates 13h33m19.7s,
−53d21m17s.
3 In Table 2 we list a lower value for the the H i mass-to light
ratio as 16.8 ± 3.0 M/L,B . The difference is introduced by
using the Lauberts & Valentijn (1989) B-band magnitude (16.03
mag) whereas Warren et al. (2004) used a value taken from LEDA
(16.43 mag). Also, their value is using ATCA data whereas Ta-
ble 2 is quoting HIPASS properties. Our value using ATCA mea-
surement is fully consistent with the Warren et al. (2004) value.
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in other nearby galaxies (Boomsma et al. 2005, Hess et al.
2009). Any extension of gas along the vertical component
of the disk will naturally result in an increase of the ob-
served semi-minor axis and could explain the highly circular
observed distribution of H i gas in ESO215-G?009.
7.8 ESO245-G005
ESO245-G005 is a barred magellanic galaxy located 4.4 Mpc
away from the Milky Way. It has a star formation rate of
0.02M yr−1 (Oey et al. 2007). Coˆte´ et al. (2000) suggest
that due to a strong abundance oxygen gradient along the
bar (oxygen abundance changes by a factor of three; Miller
1996), either an H i cloud of a different metallicity has been
accreted or that the whole object is the product of a recent
merger. Coˆte´ et al. (2000) have obtained H i synthesis imag-
ing and observed a very peculiar velocity field. Despite the
indications that ESO245-G005 has had past interactions,
no shock waves are detected through the study of its diffuse
ionised gas (Hidalgo-Ga´mez 2006).
Our H i imaging shows that the integrated density field
has several regions of peak flux density. The velocity field
is disturbed. A kinematic model was derived by tilted ring
analysis but the residual between the observed velocity field
and the model velocity field in some areas was up 10 km s−1.
We find evidence that ESO245-G005 has a warp in its
outer regions. At a radius of r ≈ 200 arcsec there is a rise in
inclination and an associated change in the position angle.
The detection of a warp gives further support to the Coˆte´
et al. (2000) hypothesis that ESO245-G005 has undergone
recent accretion (Ostriker & Binney 1989, Jiang & Binney
1999).
The H i position angle was found to rise from 70 de-
grees in the inner portion of the galaxy (r < 200 arcsec) to
98 degrees in the outer regions. This is not aligned with the
position angle of the stellar disk (127 degrees; Kirby et al.
2008). The H i inclination was modeled 36±6 degrees which
is also not aligned with the inclination of the stellar disk
(52 degrees; Kirby et al. 2008). The H i inclination increases
and becomes highly variable in the outer parts (56± 12 de-
grees for r > 200 arcsec). Due to this variability, the entire
galaxy was modelled using the inclination derived for the
inner region. Kinematic modelling could not be achieved for
the approaching and receding sides separately.
The H i kinematics of ESO245-G005 has been studied
previously by Coˆte´ et al. (2000) whose results differ some-
what from those presented here. Coˆte´ et al. (2000) observed
a similar trend in position angle however chose to model the
position angle as a constant value of 88 ± 8 degrees. They
find a higher inclination of 54± 10 degrees which is similar
to that which we obtain for the inclination at larger radii.
7.9 ESO308-G022
ESO308-G022 is a dwarf irregular galaxy located ∼ 7.6 Mpc
away from the Milky Way. The deep near-IR image (see
Figure 1) shows an extended stellar distribution with no
visible structures such as a bar or spiral features. The optical
image of Parodi et al. (2002) shows an extended and diffuse
galaxy with a few regions of brighter emission.
The new LVHIS H i synthesis imaging of ESO308-G002
reveals the atomic hydrogen distribution for the first time.
Previous H i observations (Matthews et al. 1995, Huchtmeier
et al. 2000, Meyer et al. 2004) of this galaxy have been ob-
tained by single dish telescopes and were only able to mea-
sure a point-source spectrum. Our H i imaging is able to re-
solve ESO308-G002 despite its small angular diameter (∼ 4
arcmin).
The kinematic model obtained by rotation curve analy-
sis is in good agreement with the observed velocity field. The
typical differences between the observations and the model
are less than 6 km s−1. A rotation curve could not be ob-
tained separately for the approaching and receding sides of
the galaxy. The rotation curve does not flatten at the last
points measured suggesting that the H i is not tracing the
galaxy out to the radius at which the maximum rotation
velocity is reached.
Due to the small angular diameter of ESO308-G022 our
observations have low resolution and the inclination could
not be determined using a tilted ring model. Thus it was
chosen such that the model had the same semi-major and
semi-minor dimensions as the observed HI distribution (40
degrees). The position angle was found to be constant at
82 ± 2 degrees. This is inconsistent with measurements of
the position angle of the stellar disk (130 and 160 degrees
by Kirby et al. 2008 and Parodi et al. 2002 respectively).
However, the alignment parameters for the stellar compo-
nent have considerable uncertainty as the galaxy has very
low surface brightness. Therefore, deeper near-IR or optical
imaging is required before the alignment between the stellar
and H i disks can be confirmed.
7.10 ESO325-G?011
ESO325-G?011 is a dwarf irregular galaxy and a member of
the Centaurus A Group. It has a TRGB distance of 3.4 Mpc
which is consistent with its group membership (Karachent-
sev et al. 2002a). The optical image shows that the stellar
distribution is asymmetric; the central area of highest sur-
face brightness is offset from the centre defined by the outer
isophotes.
The atomic hydrogen of this galaxy has been observed
on numerous occasions with both single dish telescopes
(Longmore et al. 1982, Huchtmeier & Richter 1986, Coˆte´
et al. 1997, Banks et al. 1999, Koribalski et al. 2004) and
with H i synthesis imaging (Coˆte´ et al. 2000). While the Coˆte´
et al. (2000) imaging was able to resolve the atomic hydrogen
distribution of ESO325-G?011, their data had significantly
lower sensitivity with an rms noise of 4.6 mJy beam−1 than
the LVHIS value of 1.3 mJy beam−1.
Our H i imaging shows that the integrated density is
asymmetric with the peak flux density offset from the centre
of the H i emission. The position of the peak integrated den-
sity is located at the position of the optical core. ESO325-
G?011 has an extremely regular velocity field. The kinematic
model obtained by the rotation curve analysis is in excellent
agreement with the observed velocity field. The typical dif-
ferences between the observations and the model are less
than 2 km s−1, the lowest for all galaxies in our sample.
We find that the optical position angle is aligned with
the H i position angle. The H i inclination (42± 10 degrees)
is lower than that of the stellar component (60 degrees),
but the optical inclination was obtained from a DSS image
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and thus deeper imaging is required. Kinematic modelling
has been done previously by Coˆte´ et al. (2000) who used a
slightly higher inclination (52± 5 degrees) for their models.
This value is consistent within the uncertainties with the
value used here. We also note that Coˆte´ et al. (2000) fitted
4 tilted rings to their H i data and only the inner two agree
with the value adopted in their model. The outer two tilted
rings have inclinations similar to the value we measure.
7.11 ESO381-G020
ESO381-G020 is a dwarf irregular galaxy located at 5.4 Mpc
(Karachentsev et al. 2007) and a member of the Centaurus
A Group. The optical image shows a very asymmetric stellar
distribution, similar to that of ESO325-G?011.
Previous H i studies of this galaxy have been carried out
using single dish telescopes (Longmore et al. 1982, Hucht-
meier & Richter 1986, Coˆte´ et al. 1997, Banks et al. 1999,
Koribalski et al. 2004) as well as with synthesis imaging
(Coˆte´ et al. 2000). The kinematics of this galaxy have previ-
ously been studied by Coˆte´ et al. (2000) using their synthesis
imaging. Their observations have higher angular resolution
(13×13 arcsec compared to 80×49 arcsec) but slightly lower
sensitivity (rms noise of 1.7 mJy beam−1 compared to 1.3
mJy beam−1). The Coˆte´ et al. (2000) study allows a useful
comparison to ensure that our analysis provides consistent
results with those of others.
The observed H i velocity field is somewhat disturbed
with the contours of constant velocity appearing asymmetric
about the major axis. While a kinematic model could be
derived, the residual between the observed velocity field and
the model velocity field in some areas was up 10 km s−1.
The H i position angle was found to increase steadily
from 295 to 314 degrees as a function of radius. The lat-
ter value is consistent with the position angle of 310 de-
grees derived from the outer isophotes of the stellar light.
The inclination obtained by tilted ring analysis (55 ± 10
degrees) is higher than the inclination of the stellar com-
ponent (40 degrees). The kinematic study of this galaxy by
Coˆte´ et al. (2000) obtained similar results. They modelled
ESO381-G020 with a position angle of 311± 1 degrees and
an inclination of 57 ± 6 degrees. Their position angle is an
average of the values obtained by their tilted ring analysis
(with actual values ranging from 305 to 313 degrees).
7.12 IC5152
IC5152 is a nearby irregular galaxy that was originally con-
sidered a Local Group (LG) candidate (Yahil et al. 1977).
However current distance estimates place it at 2.1 Mpc
(Karachentsev et al. 2004), beyond the edge of the LG. Due
to its close proximity to the Milky Way, it is often included
in studies of the LG dynamics and evolution (see for exam-
ple Chernin et al. 2004, Sawa & Fujimoto 2005, Pasetto &
Chiosi 2007), hence requires accurate mass modelling. The
near-IR image (see Figure 1) shows a well resolved galaxy
with a fairly bright centre. The central region of IC5152 is
an active site of star formation (Zijlstra & Minniti 1999)
and several H ii regions have been studied (Hidalgo-Ga´mez
& Olofsson 2002, Lee et al. 2003). IC5152 has many blue
stars and dusty patches (Karachentsev et al. 2002b). The
Figure 13. [Left] The observed H i velocity field of the Local
Group irregular galaxy IC5152. [Right] The model velocity field
masked using the region defined by the observed velocity field.
north west corner has a very bright superimposed star. Deep
CO emission maps have been obtained but no emission was
detected (4σ upper limit of 0.03 K km s−1) despite the pres-
ence of large amounts of neutral gas (Buyle et al. 2006).
The H i line profile of IC5152 has been studied previ-
ously using single dish telescopes (Huchtmeier & Richter
1986, Becker et al. 1988, Koribalski et al. 2004). H i synthe-
sis imaging has also been obtained but only the integrated
intensity map has been published (Buyle et al. 2006).
The H i velocity field shows a twisting of the contours
of constant velocity. The kinematic model obtained by rota-
tion curve analysis is presented in Figure 7. At first glance,
the model velocity field and the observed velocity field ap-
pear inconsistent as the physical dimensions are different.
This occurs because the inclination and position angle ob-
tained by tilted ring analysis implies a model that extends
past beyond the observed H i in the north west and south
east regions of the galaxy. However, if the model velocity
field is masked by region defined in the observed velocity
field, the agreement appears to be excellent, particularly
given the distortion in the observed field (see Figure 13).
The typical differences between the observations and the
model are less than 5 km s−1 with maximum deviations less
than 10 km s−1. The physical motivation which allows for
masking of the model is that the masked H i gas is thought
to be present but below the observed column density limit.
The inclination of IC5152 is found to be constant as a
function of radius at 49± 6 degrees which is consistent with
the inclination of the stellar disk (50 degrees; Kirby et al.
2008). The H i position angle (increasing from 271 to 298
degrees) is also consistent with the inclination of the stellar
disk (275 degrees; Kirby et al. 2008).
8 THE TULLY-FISHER RELATION
The classical and baryonic Tully-Fisher relations are em-
pirical relations between the luminous or baryonic mass of
a spiral galaxy and its peak rotation velocity (for recent
studies see Pfenniger & Revaz 2005, Begum et al. 2008a,
Trachternach et al. 2009 and Stark et al. 2009). These rela-
tions can be used to measure distances, constrain properties
of dark matter and study galaxy evolution as a function of
redshift (Combes 2009) indicating the importance of accu-
rately determining the empirical relationship, particularly
in the dwarf regime. In Figure 14 we show the classical [left
c© 0000 RAS, MNRAS 000, 000–000
The Local Volume HI Survey: Galaxy Kinematics 19
Figure 14. The classical [left] and baryonic [right] Tully-Fisher relations. Here we compare our sample to the bright galaxy sample of
Sakai et al. (2000), the faint galaxy sample of Begum et al. (2008) and the isolated disk galaxy sample of Gurovich et al. (2010). The
weighted least squares fit to the data is given as the solid lines (see equations 8 and 9.)
panel] and baryonic [right panel] Tully-Fisher plots for our
sample galaxies in the black squares.
The classical Tully-Fisher relation shows the absolute
B-band magnitude (calculated using the apparent magni-
tudes, mB , and the distances listed in Table 1) plotted
against the maximum rotational velocity of a galaxy ob-
tained by rotation curve analysis (Table 4). The B-band
magnitudes have been corrected for Galactic extinction us-
ing Schlegel et al. (1998). Also plotted are the samples of
Sakai et al. (2000) which contains many bright spiral galaxies
and of Begum et al. (2008a) which contains many faint dwarf
galaxies. These are indicated by open circles and crosses re-
spectively. Sakai et al. (2000) provide H i line widths which
are used to obtain the rotational velocity by correcting for
inclination and broadening due to turbulent motions (using
equation 7). We determine the classical Tully-Fisher relation
by a weighted least squares fit to be:
MB,0 = (−7.29± 0.33) log(2vmax)− (1.40± 0.71) (8)
The baryonic Tully-Fisher relation (lower panel of Fig-
ure 14) shows the total baryonic mass plotted against the
maximum rotational velocity of a galaxy obtained by ro-
tation curve analysis for our sample (black squares), the
Begum et al. sample (open circles) and the Sakai et al.
sample (crosses). Once again, the rotational velocity for the
Sakai et al. (2000) sample was obtained by correcting the H i
linewidth for inclination and turbulent broadening (equa-
tion 7). We also plot the relatively isolated disk galaxy sam-
ple of Gurovich et al. (2010) in the open squares. We deter-
mine the baryonic Tully-Fisher relation by a weighted least
squares fit to Figure 14 (right panel) as:
log(Mbary) = (2.51± 0.11) log(2vmax)− (3.94± 0.23) (9)
The total baryonic mass was computed by adding the
total stellar mass, logM∗, and the total gas mass, 1.4MHI .
Since we have no direct measurement of the mass-to-light ra-
tio for our sample galaxies, we estimate the stellar mass from
the B-band luminosity using the moderate ratio M∗/LB =
1.2M/L,B (Bell & de Jong 2001). The baryonic mass
includes the total gas mass which we obtain using the con-
version factor Mgas/MHI = 1.4 (following McGaugh et al.
2000, Geha et al. 2006 and Warren et al. 2007). This takes
into account primordial helium and metals but does not in-
clude molecular hydrogen. Dwarf galaxies are thought not to
contain large amounts of molecular hydrogen (Taylor et al.
1998, Leroy et al. 2005). While the bright galaxies of the
Sakai et al. (2000) sample will have significant amounts, the
baryonic mass of these systems is dominated by the stellar
component and the uncertainty in the mass-to-light ratio is
likely to contribute a larger error than ignoring the molecu-
lar hydrogen (Begum et al. 2008a). We note that Pfenniger
& Revaz (2005) suggested that the conversion factor could
be as high as 2.98. This result, however, is based on a slight
reduction to the scatter of their baryonic Tully-Fisher rela-
tion rather than any observational or theoretical evidence.
Begum et al. (2008a) confirmed that the conversion factor
is poorly constrained by the baryonic Tully-Fisher relation
and showed that any value between ∼ 2 and 29 leads to
significant tightening of the relation.
The tight correlation between the H i line width and
the true rotational velocity obtained by tilted ring analysis
(see Figure 11) provides a degree of confidence in studies
which utilise the H i line widths as a measure of rotation
for Tully-Fisher investigations (see Meyer et al. 2008 for
a recent example). However, we note that obtaining accu-
rate distance estimates rather than using the midpoint of
the H i line profile is imperative as both the classical and
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baryonic Tully-Fisher relation depend on this measurement
(through the derivation of the absolute magnitude and the
stellar and H i mass). Also of note is the fact that 5 galax-
ies (AM0605-341, ESO174-G?001, ESO245-G?009, ESO325-
G?011 and ESO381-G020) in our sample were found to have
an inclination of their H i disk different to the measured op-
tical inclination (by more than 5 degrees). When deproject-
ing the observed rotational velocity obtained from an H i
line width, it is the inclination of the H i disk which should
be used.
9 CONCLUSION
We have presented a kinematic study of 12 galaxies in the
Local Volume (D < 10 Mpc). The data was obtained us-
ing the ATCA as part of the LVHIS Survey. For six galax-
ies in our sample (AM0605-341, Argo Dwarf, ESO059-G001,
ESO137-G018, ESO174-G?001, ESO308-G022) we have pre-
sented the only resolved H i imaging available to date, reveal-
ing the atomic hydrogen distribution for the first time.
The global H i line spectra are presented and compared
to those obtained by HIPASS. The spectrum of ESO245-
G005 shows a strong H i absorption line at a redshift of
386 km s−1. The spectrum of ESO381-G020 shows two weak
absorption lines at 581 km s−1 and 597 km s−1. The compar-
ision to the single-dish spectra of HIPASS shows that the
new H i synthesis observations of IC5152 are missing flux
due to missing short baselines in the interferometer. The H i
line widths obtained by HIPASS and LVHIS are consistent
within the experimental uncertainties.
Rotation curve analysis has been carried out for all sam-
ple galaxies by applying a tilted ring model to the observed
velocity field. The best fitting rotation curve parameters are
provided.
We show that the H i line width can be used to de-
rive the rotational velocity of galaxies in the velocity range
50 < v < 150 km s−1 using the newly updated Tully &
Fouque (1985) model, however resolved observations are es-
sential if an accuracy greater than approximately 10 km s−1
is required.
We derive classical and baryonic Tully-Fisher relations.
These relationships will be explored further in the near fu-
ture using LVHIS data and new deep H-band imaging cur-
rently being obtained at the 3.9m Anglo-Australian Tele-
scope.
AM0605-341 was found to have an extension of red-
shifted H i located to its west. We propose that this is due
to a tidal interaction with its nearby neighbour NGC2188,
which has previously been found to have a similar tidal ex-
tension.
ESO121-G020 was found to have a much lower incli-
nation (40 degrees) than the current value available in the
literature (78 degrees; Warren et al. 2006). We derive the
new lower limit for its dynamical mass as 1.7× 109 M.
It was observed that the observed ellipticity of ESO215-
G?009 is inconsistent with its kinematic inclination (35± 3
degrees). The observed H i distribution is highly circular im-
plying that the galaxy is nearly face-on. This may be evi-
dence that the assumption of the gas being located in an
infinitely thin disk is incorrect.
We find evidence that ESO245-G005 has a warp in
its outer disk, located at an angular radius of 200 arcsec.
This lends support to the Coˆte´ et al. (2000) hypothesis that
ESO245-G005 has undergone recent accretion.
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